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delicate and must be operated with a certain care, and then because the scle-
rometer, in the form in which, it is ordinarily constructed, is not suited for
determining the surface, hardness of pieces of large dimensions and of com-
plicated form.

This last disadvantage can be eliminated by modifying the apparatus in
such a way as to leave a large free space below the diamond point and sup-
plying it with a universal support which will make it easy to fix even large
pieces of a complicated form in such a way that the section of their surface
at which it is desired to determine the hardness will be about horizontal. It
is desirable that this modification should be completed by making the piece
to be examined stationary and, on the other hand, making the diamond point
move with its load.

It is well known that even when the steel examined is homogeneous
throughout its whole mass, the results of the hardness tests made "by abra-
sion," by one of the methods indicated above, are in no wise connected by
simple relations with the results furnished by the other methods of measure-
ment based on the penetration, without abrasion, of a hard body into the mass
of the steel.

In the case, then, in which the tests above referred to are made on pieces
only superficially cemented, so that the action of the hard body penetrating
into the steel, transmitted to the soft layers lying beneath the .carburized zone,
can not be considered as null, the results furnished by the two methods of test-
ing differ from each other to a still more marked degree, because the differ-
ences which are present in the case of the homogeneous steels are increased
by those due to the mechanical properties of the metal constituting the core of
the cemented piece. The cemented layer communicates to this a part of
the force exercised by the hard body penetrating into it, a part which is
greater the thinner and harder this layer.

It is clear, therefore, that the results of the methods of testing belonging
to the second group, especially if considered in connection with those furnished
by the methods belonging to the first, must be capable of furnishing, if suitably
interpreted, indications as to the depth of the cementation. From this point
of view they present marked practical interest.

Among the methods of the second group, there is largely used in practice,
to supplement the file test, the penetration test with a punch of definite hard-
ness and form, struck with a hammer.1 As to the degree of exactness
of this method, the observations already made in connection with the file
test can be repeated, for it is clear that, the results will depend on the
hardness of the punch used, on the form of its point, on the force of the

aln the hardness tests with the punch, the workman is strongly advised to protect
his eyes, by means of goggles, from the very dangerous splinters of steel which are detached
either from the punch or from the piece tested.